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Title: 

HYDROGENATION TREATMENT CATALYST AND METHOD FOR LIGHT OIL, 
AND MANUFACTURING METHOD THEREFOR 

Abstract: 

PROBLEM TO BE SOLVED: To provide a catalyst capable of reducing sulfur and nitrogen 
components in light oil as compared with a case using a conventional catalyst, and a 
hydrogenation treatment method using this catalyst. 
SOLUTION: The catalyst is obtained by adding 10-30 mass% of at least one metal of the 
Group VI, 1-15 mass% of at least one metal of the Group VIII, 1.5-6 mass% of phosphorus, 
and 2-14 mass% of carbon to an inorganic oxide carrier, and has a specific surface area 
of 220-300 m<SP>2</SP>/g, a pore volume of 0.35-0.6 ml/g, and a mean pore 
size of about 65-95 1/2 A. The components are supported on the inorganic oxide carrier 
using a solution of a compound of a metal of the Group VI, a compound of a metal of the 
Group VIII, an organic acid, and phosphoric acid. The supported carrier is dried at 200 
[deg.]C or lower to manufacture the catalyst. The catalytic reaction of a light oil distillate 
is performed in the presence of the catalyst under a condition wherein hydrogen partial 
pressure is 3-8 MPa, a temperature is 300-420[deg.]C, and a liquid spatial speed is 0.3-5 

hr<SP>-1</SP>. 
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HI58 0~2 00tT*l 0^-2 4^1 <fc 9 L 

<ittiioo~i5o "cttta 5 ~ 2 o &ifficom.t&*n 

5o 2 0 0"CJ:9K^^a*TfT5i:» &mtm 

•trout*, »fcix5^fc«M^«LTfc±IE©«ttjiK 



12 

Jit 49, Wia^vh, =y^-efc5Co 9 

s 8 a, Ni 3 s 2 «*o s ^/?££*u ^fc-fiit'fk^y ^ 

[0 0 4 5] 4*i, *38WKS3V^T, ««Ojgtt»4» # 

fllfctf, Rtttt, B9XSS«*aUll-*- 

2mm, «»2~5mm#jff*U\ «*^©««6<)3i 
io «tt, {MBIfcig&fi (SCS {(Side crush 
strength»)T?j»21bs /mmKli^S L 

(CBD:Compacted Bulk Densi 
ty) fi, jftO. 6—1. 2 (g/ml) »4L^ t 

[0 0 4 6] *»ww**fl:*B3a*fer4, *§it#ff;fc 3 

20 ~8MPa v ifi3 0 0~4 2 0t, 

0. 3~5hr-loMT, Et±«)*Blti:«W'fk-S-» 

[0047] *aH0**ft«n^tAxa*-ci?5 

left, **wo«MEoHff*, ^ib*, fcs^tt«Eib* 

LTfr 5 — a©7kSMb*!i3a*jSfe-Cjbo T fc i ^ 
[0 0 4 8] 4*3, *|gPJ©M^fi, 
|)2 00~4 00'C, &-£ U< f**t) 2 5 0~3 5 0*0, 

-f K J ^~«E-fb:^^^(DSlt-(t:?f'J^p^fc'b<7), fc5^»ifit 

^f4, MSELfcJ: 2. 5-5, ^ 

ffi^|n]ft/i s 1 — 3 . SnmfflliiEft^Dyfyol^ 

SttiCoMo Sffi-^N iMo SlecoStt.^^^-TS 

SO rtt45o 
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[0 0 4 91 

mmm) mmmi 

0 °cx- 2 mmoL vxm& i / 1 6 -r ^f©ttWA 

= 1/9 9, Mtao. 7 0ml/g, JtSBf 3 5 
9mVg, WaB?Ui:S7 0A) £#/t„ -C^^gl 
Zk2 0. 3glw, 48gH 

(8 5%tK^) i . i 7 g £&au 8 o "Clean 

1.41 g£iSAU§8¥£-tir, ID?fiS-Cl Sftmmftls 

0. 5 2ffco/:„ txl777 = *l:, ±.i£(Di/>J X 
-7/V5t«^S*3 0. 0 gSrSAb, ^r—±IScD 
-^g^^i^f^s/ h^j&OPU *$2 5<C-?3B#l?a 

1 2 0°C-C^1 6B5rai£*fe£-e\ «HfcA«r#fc. 
[005 0] HH0iJ 2 

S i 0 2 /A 1 2 0 3^/VJ:b6<DSHY-^^-9'r VffiM 

h^KL^08 7%) £, -7-*fO!fe£rig» 
U -JftHritJB** 6 0Ott?2^ft^tTilgl/l 

(-tf^-T h/T/V5^-K*lt : 7/9 3, *P?L&8t 

0. 6 9ml/g, Mi93 7 4mVg, ^ffflTL 
ilfl6 7A) §r#fc„ -T 2 0., 3 glc, ^ 

=>^;V 1-7. 48giyyg (85 

1. 17g£$:AU 8 OlCtcJpffiLTl O^WSt^b 
fc„ J^V-C, * y :/ K il 11. 4 1 g SriSA b*£«¥ 

fco rwi^, -^S^fSCpHttO. 5 2-efcofc. 

3 0. 0 gSrSAU -tw^±IS©*«*jKo^**rK' 

T-^iP u m2 5 *c-e 3 B»ns9i bfc„ r ot, 

[00 5 1 J Hl£0iJ 3 
-< *>£&7k 2 0 . 2gtC, ^iyif-3^;^7. 
9 1 g £ y ^Bfc (85 1 . 1 2 g SrftAU 

8 Otl:MLt 1 0#M«# Lfc. &<^T% ^D7K <o 
!)y^l4. 5 0g^AL^H> 5# 
M«»b-C*«ffl©*«SrIB»bfc« *«*«t 
OpHfiO. 5 4t?fcofc 0 -t-^S^*^^ Hffi 
W2 b W\— (D-eiryJ h-Tfri. 3 0. Og 

*SAU ^^±!EO^g&^£*£t v <S' hT*?& 
flPU %S2 5Ct?3P#raS*bfc„ i<DSL g**fit<P 
"CJH6U ?y7/H?tl 2 0*CT'^1 6^W«:jSfe$ 

[ 0 0 5 2] Hli&0iJ 4 
-Y:t>-&&zk2 2. 2 gfr, ^®E=>^V-h3. 40gt so 



/4 

* 1 *f Dfe 4 . 0 0 g t y >m ( 8 5 %7Mg?j$) 

i . 4 6 g £&A u s cc^jpa br i o #m«# b 

fe. ft^-C, *!»7K^»12. 9 1g£SAU*» 
fc. r<DB#, $«S»<DpHfiO. 5 STfcofc -J"* 

S777 = tl: 1 mfi«2iRI— ©i?*?/f h-7VWS 
-M*frfifr3 0. Og£&AU ^-i^±I2<0^gM^ 
(D^t&V^-y f-Ti&flPU jft2 5"CT3fl*|R]iMfL 
fc„ rcD&, a*»«E«f"CBHS:L, -7 5-7/^1 2 0 

[0 05 3] HJfetftf 5 
-ftf-V£&zk2 1 . 6gfC, M = ^F3. 40gi 

^^>^i7K?D^4. o i g t =awt* y ^-f > 9 . 4 

3 g £ y (85 %7Mg«30 2 . 0 9 g &&A U 8 
0°C^JpMbT 3 0#H«#bT-£«fl(0*ttS:IM^ 
fc 0 ^WOpHliO. 5 4Tfoofc. i"* 

t^!l#3 0. Og£iSAU -ti^±IB©*»*tt 
co^fi^f^;/ hTi&JPU #&2 5tT?3^$SL 
fdo Cco#, a^MSJE^-cm^b, -^y^/Vjpifi l 2 0 

[0 0 5 4] HiSFll 6 
-f^->-^7K2 0. OgtC ^xy8|- 3 y!;H.7. 
80gt!J>8 (8 5%*il) 2. 19g£KAU 

8 cc^ptab-c i o^raa^bfc. *y^K 
y^^fi3. i o g £&AU§»?£-tt\ rataft-ei 5^ 

CDpHfiO. 5 lffcofc, f^S777 3tt ( Hffi 
£IrJ— h-T/WS -7^-g-&#3 0. Og 

SrSAb, -tw^±|2W«a*tt©^*4:li''<y hX'%; 
JPb, **J2 5 < C-C3^ragfltbfco :©f, 23!^* 

[0 05 5] HJS^J 7 
-<^-V^7Kl 9. 8gfc, ^ai^gf^— h 7. 

92gH>t (85 %7k^E) 3 . 6 8 g Sr&A b, 

8 0°Ctc:MfiLTl 05>ragi#b^:. *^-e, *y^K 
y^®si2. 0 8 g ?rftAUit)B$t, Has-ci 5» 

cDpH»±0. 4 8t?feofc„ t^S77^ = tfi-, HJS: 
M2 iB— h-Tfr$.-r&&&&3 0. Og 

JPb, JS2 5 , C'C3^IB]**bjt. ^<^»m, S^^St^ 
[0 05 6] SS£^!l 8 

ife^j 1 1 mm\z b-c, Eii/i6'f 

<0/Ky T-T^v^^-g-tif*: (*'y7/7/v?tKiJt 
= 2/9 8, *S?LSW0. 7 1ml/g, Mif3 6 
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3mVg, *i%milW&7 2 A) fcfcfc. ^<D$#iI 
JDU #&2 5t:-C3l*IWaH(rLfc. ^©f, SXftffi* 

•caie u y 7 /hp* 1 2 o fcusi 1 6 mm&tfkz 

[0 0 5 7] jfct*0V 1 
-<*>'SE«*2 1. 6gl:> 31 g 

t , *y^K!)y»n. 4igi, d-A- H y i . 

7^3^|;, 7-T7V^^-S^ VMK&ffiO. 69ml 10 
/g, 3 64mVg, ^mmnmm6 4 A) 

3 0. 0 g £&A L, * r ^±E©-^ *«JS©^*S: f 
^yh -C^JP L, #5 2 5 'C-C 1 ^flBJg« Lfc„ - 
^St^tftt^-CjaSS: U y 1 2 0 tX* 1 B$m 

5 0 0lC-C4BMB*jftU tttta Sr»fc. 
[0 0 5 8] Jfc&ftf 2 
-ftyX»*2 0. 2 g»w, ?=.^Wtf£— =ts</VY 7. 

4 5 gi y (8 5%*SHK) 1. 17g«rJS:AL, 

y VgSl 1.4 1 g£4SALi£<}?£ii\ IbMSTM 5# 20 

ss^mf -em&u -^^mf^i 2ott-iii^g; 

5 0 0*C-e4B*WJjJ|fi6U ttttb&Wfc. 
[0 0 5 9] Jfc$&0!l 3 
--I - 3 0. OgJC, Kg|3/^h2. 6 1gt 
^^>-^l7kf0#l6. 1 4gtEK^y^f>'6. 4 
lgtyvi (8 5%*M) 2. 7 7g&&AU 8 30 

ot:^jpiaLT3 o&mm&i*xfs%tm<omi*mm, 

a77^3tl:> v -T/v^-^fiflE GNB7U&B0. 6 1 
ml/g, Jt*I«2 4 0mV6, ¥*&»I?LE« 7 2 
A) 3 0. OgSrSAL, -tr.^±E©«**»©^* 
Sr t"^ y h X~m\L L, **) 2 5 "Ct* 1 BfrlHHftflfc Lit. - © 

XS^L, -7 j/ 1 2 0 fC» 1 6 ^rHQftjft $ 

[0 0 6 0] JfctS^J 4 
-fxf-^&Tk 1 9. 3gt, ^iy»i-3^F8. 
2 8gtyyf (85 %*mWi) 5 . 7 6 g &&A L, 

8 o lt i o #ihhi# Lfc„ #cv y y k 

])>Wtl2. 6 4 gSr»AL*«l*-e-» R«*TM 5# 
W«#LT«*JB<B»*«:fM!lLfc. r<75S5\ 
OpHllO. 4 6f^fc, -7-^.^7 7^ HIS 
#J2 tlH— (D-^i^ry^ Y-T^H-r^feWZ 0. 0g 

APL, H)2 5tt3ffigSLfc, e**8Ef so 



/$ 

-CJ1LKL, 2 0tt*!)] 6R*M%jft$ 

[0 0 6 1 ] it&tfij 5 

^-V^ifeTk 2 2 . 6gfr N KS3^|>3. 3 1 gi 
yv» (8 5%*»«) 1. 17gSrSAL, 8 0tl: 
*P*&LT1 O^BHItftt, &<^T\ ^y^MVf 1 

i . 4 i g ^SALM^t, mt&s-ei 5#ra«#L 

T*«fflO*tt«rWKLfc. rrou^ t*»«©pHll 
0. 5 4T*Sjofc 0 -7-^S7 7^3cf.(r, H5S«SJ2tlR) 
— h-T/VS -7-^-a-fflfls:3 0. OgJ-gA 
L, *^±%Z<D-£&mm<D-£&*t°^-y h-CSMBL, 

iW2s , c-c3«FMa«fLfc. gm^iStf-e®^ 

L, Ty7AiPf 1 2 Ot^l 6B$|HJttj!A£«, ftfctt 
e Sr#fc„ 

[0 0 6 2] Jttfc^J 6 
^^-^^7K2 0. 5giC ^iytf-3^;uh7. 
2 7 gSrSAL, 8 CCfcflPifiLT 1 0#IHH*#Lfc. 

*i^-c, * y ^ K y >«ti 1 . 1 ogSrfiALggs 
eiaurci 5^iB»#LT«affl«)»»tp»L 

fc„ r (O^f, -aW:&m<0 pHliO. 7 8 T'fc o fc„ "7"^ 
^77*=*^ HJ&0!I2 tK- Cft7^ h-T/U5 
7S^fi»3 0. OgtSAU •fr^±B©««»» 
<0±m* t°-< s/ h T'jSJP L, **J 2 5 tf 3 tirNSflt L 

fe„ icom^ ^.mm.m'p-vm.ft.i^ vy^^ti 20 

[0 0 6 3] £t±0*«S«»VJtK«-C»fc««t07C* 
[ 1 ] Vom&tt<D&Vr 

W (^vy-^2 8) SrflEfflLfc. 

ftiaOlSU, TK^SJEASIStt, jKn->^-;?- 
(MI CROMER I T I CSAUTO-PORE 9 
2 0 0: AjtSI^MlO L^io ffl^fi, l*^Sr* 

S#ffl^,T, 4 0 0tKTl^ »^37?rl^*LT=f7 

(T EM) ( B*H J f ; l : ±Sl!S n ,3 p* " J EM- 2 0 1 

o" ) £>b^t, Lfc. 

1) mm^um^^jz^Ku^. m*mmts.nwz.5 

»BfiM*L, #H^,^SrH 2 S (5**%) /H 2 K 
«J»;L. iSSS'C/m i nT*#tfiL, 4 0 0tl:iLfc 
ll»IHHM»Lfc. ID#H^TT*2 0 0"C* 

2 ) r <omti&m&<nmm&* / ? %&T~n& Lfc. 

3) »?*Lfc»a«)'>*SrT-fe h^^t-^Sit^-Brfc. 

4) HbhfcBili-^f^D^yyKlKffiTU S 
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5) K^SrTEMoaiSSBfc-fey ^ U JPi*«JE2 0 0 
kVCSJfcLfc. I«HS*(4 2 0^ffife, 5«»«riWJ£ 
Lfc. 

6) ^X5r2 0 0^«fc46J:5R:3l*«tfL-(f->fX 
16. 8cmXl6. 8cm) , f|[±fgStt5Z 

[2] «fflE«f©jR*©^*f 



(10) 

( 1 ) ma** ; *SL#-e»fWfci-*. 

(2) UWt Lfctti 7 ra g * 6^**- KtlNrt jfe* 

(3) 9 5 0°CKXtf&M-fZ,<, 

(4) fcgfM&e^ttfci**, ttttf© 

[0 0 6 4] 
[*1] 
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19 



20 



1 


it # 










« 


C oO 


Mo O3 


P2 o B 


C 




Ah (-^ig^fc) 

TUS V C3 JedTf*/ 


UK 












A 


5 0 


2 0 0 


2. 8 


3. 


8 


Dal. 


B 




2 0 0 


2. 5 


3. 


7 


T3 0 1 
JD d 1 . 


c 


«J . o 


9 a n 


2. 5 


3. 


7 


Co 1 
Dal* 


D 


4. 6 


22. 3 


2. 5 


2. 


1 


Bal. 


E 


4. 8 


2 1.5 


2. 5 


2. 


1 


Ba 1. 


F 


5. 7 


22. 1 


3. 9 


3. 


4 


Bal. 


G 


5. 5 


18.9 


5. 4 


3. 


4 


Bal. 


H 


*s 1 

D . X 


on q 
z u . 0 


2. 7 


3. 


8 


Bal. 


a 


K n 


on n 
z u . u 


2. 7 


0 




Bal. 


"b 


R vl 
O . 4 


0 i n 

Z J. . U 


2. 5 


0 




Bal. 


Q 


Q ft 


XO. J. 


4. 7 


4. 


9 


Bal. 




5. 1 


1 9. 0 


7. 6 


3. 


5 


Bal. 




5. 0 


20. 5 


2. 4 


0 




Bal. 


f 


o . o 


0 i n 
Z 1 . U 


0. 9 


3. 


2 


Bal. 










« 














































m 2 /c? 
in / g 




A 








m 










mm® 


















(nm) 


A 


2 6 0 


0 4 0 


74 




2. 


9 


2. 9 


B 


2 7 4 


0.4 0 


7 3 




3. 


2 




C 


2 6 6 


0,3 8 


74 




3. 


1 




D 


2 5 5 


0. 4 0 


7 6 




3. 


1 


2. 8 


E 


2 6 7 


0. 4 0 


74 




3. 


2 


2. 8 


F 


2 6 4 


0. 35 


7 3 




3. 


1 


2. 9 


G 


2 4 6 


0. 3 3 


7 1 




3. 


1 




H 


2 6 1 


0.4 1 


7 5 




3. 


1 




a 


2 5 0 


0. 4 8 


7 5 




1. 


9 


3. 6 


b 


2 5 5 


0. 44 


84 




2. 


2 


3. 5 


c 


16 5 


0. 3 2 


7 9 










d 


2 2 1 


0. 3 0 


7 0 




3. 


1 


2. 9 


e 


244 


0. 4 1 


8 2 




2. 


7 




f 


2 6 8 


0. 4 2 


7 2 




1, 


9 





[0 0 6 5] -tiEWSISE 



[0 06 6] flftftofittb : Wtt»teJ:$«JiMfcSrtTo 
BE^3 (*^^£E) ; 4. 9MPa 
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Tksff /^W fyVc 200m3 (norma l)/kl) 
m& ; %MSh 2 2 "CT-tK^S tWSWtt Sr^A U 2 0 
t/hn?#4U 3 0 0*C!;iT2 4 h r«t}#, 
SJE&jfi«-efe5 3 5 0°C*T?2 0*0/ h r 
[0 06 7] 7K*-fkSlS*# : 

(1 5/4<C) 



[0 0 6 8] 



22 

3 5 ot: 

4. 9MPa 
1 . 5 h r ~ 1 

200m 3 (normal) /k 1 



0. 8 6 0 9 
$DBj&** 2 11. 
9 0%^*5 3 6 5 



5V. 5 0%&fr3 1 4. 0^, 
. 0*C, m-&&3 8 3. 5*C 



mmj&ft ; i . 

; 2 1 

ifc&g (@ 3 Ot:) ; 6. 
jjfilb.^ ; 5 . 

< t> 9 ; 6 . 

t^Vfii ; 5 4 

-fe-r^Vv^*7— ;-l 
[0 0 6 9] KJ&»*fcoV*-o4, WTro*i£-C«rL 
fc„ 3 5 CC-eSJES^aSrilfeb, 6 BSiiSUfc^-C 

*4SC^-f- 0 

(diww-(hds) (%) : j^n* (omnium 

C2) JBU%Kj£j£ft£tt (Ks) : ^jftibofitlt^ (S 
P ) (D^>*(c:^tT, 1. 3ft©SJS**$r4»aKJfc 
5iftSC;«>S»Sr«WtR«3a!*^» (Ks) ti"5 0 fc- 

[0 0 7 0] 
[$Cl] 

JftSE* (%) = C ( S f - S p ) /Sf] X 1 0 0 

i&m.5Lfom&fe&= ci/ (s p) i. 3 - 1 - 1 / 

(S f ) 1 • 3-1) X (LHS V) 

Sf :JB»»t©«*» («*%) 
S p : Ra&JiRttf ©WEK# («*%) 
LHS V : ttSmiiff (h r - 1) 
JtStt (%) =*J!WIKiS**«St^Jt|!f*«EaWJBWI 
^/&iS££gcx i o o 

[0 0 7 1 ] 

[*2] 



3 7fi% 
Ofip pm 
5 7 0 c S t 

o\: 

0*0 
. 5 
1 





RfeMM3 5 or 


tt 










*K 


SlP pm 






SSp pm 


A 


6 5 


18.12 


16 6 


1 3 


B 


4 7 


2 0.42 


18 7 


2 


C 


4 8 


2 0. 2 0 


18 5 


2 


D 


4 0 


2 1.62 


19 8 


1 


E 


3 9 


2 1.84 


2 0 0 


1 


F 


44 


2 0, 9 2 


19 2 


1 


G 


9 6 


15.62 


14 3 


2 


H 


5 6 


19. 14 


17 5 


6 


a 


2 3 2 


1 0. 9 2 


10 0 


5 3 


b 


13 8 


1 3. 5 4 


124 


3 4 


c 


2 6 2 


1 0. 3 6 


9 5 


6 7 


d 


2 11 


11.36 


10 4 


3 


e 


3 11 


9.6 2 


8 8 


5 0 


f 


16 6 


1 2. 5 6 


115 


7 



[0 0 7 2] *2a»fe!B?>jo»fcJ:5te, *&m<ow&x 
K«fc3*H&A~G&flH\ft,fi, lOOfippmEITt 

[0 0 7 3] ttttBo3)g9«?naUR?X*BI 
lfc*-*-. El If, Mr*jM:R0>'b0#, Zift^Dyf 

[0 0 7 4] C*E«tt<B7K3lWb*i3a£J$) ±!E<D0llfe 
#ij 1 t JfctfctfiJ 1 L fcftfe&A , a ffl V \ UTCDmffi 
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[0 0 7 5] ftfcjKOfflr&a&tt : 
JEE^J (Tk^ffi) ; 4. 9MP a 

i&& ; 29 0ttl. 5 h ri^> JcV^3 2 O'Ct? 
1 5 h r 7" s^-B-jg. (#?-t£iS*»2 2 5t/h : 

mm 

ttm (i 5/4*0 



* r ) 



[0 0 7 6] JBWfcKJS ()BMit»<E*- K) : 



[0 0 7 7] 



3 6 0°C 
4. 9MPa 
0. 6 6 h r ~ 1 

5 6 0m 3 (normal)/Kl 

4 0 0*C 
4. 9MPa 
0. 6 6 h r - 1 

5 6 0m3 (normal) /K 1 



WLWsM 

[0078] jKsHgttfc-oi^Ttt, sTFajmummx* 

tc 0 3 6 CC-CRiSaSBSraiKU 5 BffiS LfcBWK-l? 
Mift^iL, -t©tt*t (WMm «HDS» «%» , 

jfefitsftax «k s » . irkstt «%» ) ±iHro ce 
[0079] ^ei4icio^T»i, eAT©*jfe-e»#fb 

fl^£14f¥«*-Tt*L Sl^m*Sr4 0 0 < C4-C#j£ 
S 3 fr^rf-,, 

[1) (HYC) .(%) : «!j^(D7Kl!f^^«l^ 

ASTM D2887 mM<Dtf* ? o-r h??? j 



0. 9 18 5 

3 4 9. 0 °C, 50 44 9. 0 °C, 

9 0%.&#5 2 9 . 0t\ iS4^*S 5 6 6. 0*C 

2.45 frs% 

0 . 0 6 5 fC*% 

3 5°CT^77^^> ; < 1 0 0 p pm 
8 2*C 

C2) ^»SJS»ft««c (Kc) : $WSWc*frLT, 1 
(Kc) SlSaft^Jkisas^g, ttjK&tt^ 

[0 0 8 0] 

1*2 1 AM* (%) = (^tt^pa 4 3*C£ilT<0«# 
*/£!*»£«#*) x l o 0 
^*RiSjSftX&»=- (LHSV) • In [ ( 1 
m) /100) 

J£7£14 (%) = (#^USi$«£i/tfcg)»IaC!)5) 
#PR«jaHt€Jf0 X 1 0 0 
[0 0 8 1 ] 
[S3] 



mm 




bus* 




% 


% 




JttBtt 


A 


0.056 


97.7 


4.74 


149 


29.6 


0.232 


114 


a 


0.108 


95.6 


3.18 


100 


26.4 


0.202 


100 



[0 0 8 2] Hid, fiiJSD £ft*tta SrJBV\ ^WKlS* ★B 2 * 

KJ5&# : EOSifiS ; 5 Ofip pmSMS 
JE^3 (7KI*#JE) ; 4 . 9 M P a 
ttSMiSA ; 1 • 3 h rscr 1 
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<< frVC ; 2 0 

B2K:*j^-c, titttjftBttBft (B) , mms±$.m(D 
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